Differential gene expression of renin and angiotensinogen in the TGR(mREN-2)27 transgenic rat.
Transgenic rats carrying the murine Ren-2 gene represent a monogenetic model of hypertension characterized by low plasma renin and high extrarenal expression of the transgene. The hypothesis has been raised that stimulated local reninangiotensin systems may be responsible for the development of hypertension in this model. This study analyzes the effects of the converting enzyme inhibitor lisinopril, which specifically interferes with the renin-angiotensin system, and the direct vasodilator dihydralazine on the renal and extrarenal expression of renin and angiotensinogen. A comparison of gene expression between heterozygous and homozygous transgenic and normal Sprague-Dawley rats was also performed. We demonstrate high sensitivity of blood pressure toward converting enzyme inhibition in transgenic TGR(mREN-2)27 rats. In the kidney, expression of the transgene and the endogenous renin gene increased, suggesting that both are modulated by lisinopril in a similar manner. On the other hand, blood pressure reduction by dihydralazine did not abolish renal renin suppression in transgenic rats, indicating that mechanisms different from direct effects of blood pressure account for renin suppression. Homozygosity for the transgene led to increased Ren-2 expression and higher blood pressure and had opposite effects on angiotensinogen expression compared with heterozygous rats. Cardiac hypertrophy was reduced by lisinopril but not dihydralazine and was positively correlated with cardiac angiotensinogen expression. Increased angiotensin II in the adrenal gland of TGR(mREN-2)27 rats, which overexpresses the transgene, provides evidence that this leads to enhanced generation of tissue angiotensin II. We conclude that expression of the mouse transgene, the endogenous rat renin gene, and the angiotensinogen gene is subject to differential tissue-specific regulation. Reversal of cardiovascular damage with the converting enzyme inhibitor but not dihydralazine suggests that angiotensin II generated locally may be involved in the pathogenesis of hypertension and structural changes in TGR(mREN-2)27 rats.